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[57] ABSTRACT 

A structural article comprises a substrate having an ionic 
charge which is coated with a coating having essentially the 
same ionic charge. The coating consists essentially of a filler 
material and a binder material. The substrate is preferably 
fiberglass, the filler is selected from the group consisting of 
fly ash, charged calcium carbonate, ceramic microspheres 
and mixtures thereof and the binder material is preferably 
acrylic latex. The substrate is preferably bonded together 
using a mixture of urea formaldehyde and standard acrylic. 
In a preferred embodiment, the coating comprises nearly 
85% of the structural article and a filler which is approxi- 
mately 50% fly ash and 50% calcium carbonate comprises 
approximately 85% to 95% of the coating. 

19 Claims, No Drawings 



5,965,257 

1 2 

COATED STRUCTURAL ARTICLES coating having essentially the same ionic charge. The coat- 
ing consists essentially of a filler material and a binder 

This is a continuation-in-part of application Sen No. material. By coating the substrate with a coating having 

08/885,760 filed Jun. 27, 1997 now abandoned. essentially the same ionic charge, the applicant has devel- 

5 oped a zero bleed through product while using only two 

BACKGROUND OF THE INVENTION major ingredients in the coating and eliminating the need for 
costly and time consuming processing steps such as blow- 

This invention relates to structural articles and a method ing. Applicant has discovered that by producing a coating" 

for making such articles comprising a substrate having an having essentially the same ionic charge as the substrate, a 

ionic charge coated with a coating having essentially the 7£T0 bleed through product may be produced having a low 

same charge and consisting essentially of a filler material 10 binder content and no viscosity modifiers, 

and a binder material. The coated substrate of the present invention may be any 

For many years substrates such as fiberglass have been S "^ We . reinforcem f nt mate n al ca P able °* withstanding 

coated with various compositions to produce struck g^* 85 "?? ^^\ s ^ h f f 1 ^ ^ polyester 

„ .. , . ■ ..... . ^ :, p 7T auu^uiai fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, 

building industry. U S. Pat No 5,001 005 relates to struc- « boron fibe car ^ on fibe ju \/ fibers> polyolefin fibers 

HriST" * , ma f 6 , , aJ^ Shee fr ^ hmi ? ateS Polystyrene fibers, acrylic fibers, phenolfonnaldehyde resin 
described in that patent include mermosettmg plastic foam fibe Varomatic and ahphatic polyamide fibers, polyacryla- 
and have planar facuig sheets comprising 60% to 90% by ^fibers, polyacrylimide fibersor mixtures thereof which 
weight glass fibers (exclusive of glass micro-fibers) ,10% to include bicomponent fibers. 

40% by weight non-glass filler material and 1% to 30% by 20 ku „ „ . , c a . . . nnm . „,.„„ , 

(ATH), antimony oxide, cellulose fibers, plastic polymer ^^^^^S'iLS^ ™ y ft < W 

fibers or a combination of any two or more of those « ^f? 11 ^ or ceramic microspheres or a blend of fly 

substances. The patent further notes that the filler materials * ttlt^ZZ V ™£ " h ^ ° f ^ 

are bonded to the glass fibers using binders such as urea-, and ,^T. mic °?P her f or "V combination of 

phenol- or melamine-formaldehyderesins (UF, PF, and MF ^f^S* Tfi* W ^ ^ ^ 

^-li^^^'W Vi ordinary 

^bSss^^^e%w?s^ 30 * e ™7f*"-f. a prod r ^ th reduced w< ? ht and 

Sv^SiSS y y 0WOH) ' 3 ° y " s P heres increase Compressive strength, absorb no latex and/ 

„1 „ V V; «r « • or water 80(1 mus P 6 ™' 1 me faster dr ying of the product. 

U.S. Pat No. 4,745,032 discloses an acrylic coating Ceramic microspheres also increase product flexibility, 

comprised of one acrylic underlying resin which includes fly Further, the ceramic microspheres help to increase the pot 

ash and an overlying acrylic resm which d.ffers from the Me of the Heavier parlicles ^ the caIcium 

underlying resin. and fly ^ filler> aIthough they may but a small 

U.S. Pat. No. 4,229,329 discloses a fire retardant coating percentage of the particles in the filler, have a tendency to 

composition comprising fly ash and vinyl acrylic polymer settle near the bottom of a storage vessel. When ceramic 
emulsion. The fly ash is 24 to 50% of the composition. 40 microspheres are mixed together with calcium carbonate 

Many different coating compositions have been formu- and/or fly ash filler, a dispersion is produced which has an 
lated over the years but often such compositions would increased pot life or shelf life. Without wishing to be bound 
bleed through substrates, such as fiberglass substrates, if the by any particular theory, it is believed that as the filler 
substrates were coated on just one side, unless the compo- particles naturally fall in the vessel and the ceramic micro- 
sitions had a high binder content and/or included viscosity 45 spheres rise, the smaller size filler particles are supported by 
modifiers to enhance the viscosity of the coating composi- the ceramic microspheres, thus enabling the microspheres to 
tion. To prevent bleed through, such coating compositions stay in solution and preventing the filler particles, to at least 
sometimes had their viscosity increased by blowing or some extent, from descending to the bottom of the vessel, 
whipping air into the compositions. Although such blown The table below provides, in percentages, some of the 
compositions did not bleed through to the other side of mats so combinations of calcium carbonate, fly ash and ceramic 
such as fiberglass mats, the raw material costs for the microspheres which applicant has utilized as the filler corn- 
compositions were high because of the numbers of constitu- ponent in the coating: 
ent elements involved. 

Accordingly, it is an object of this invention to provide a TABLE I 
structural article having a coating which includes only two 55 "~ "" "* — ~" ~" "~ ~" ~" ~" ~~ ~* ~~ *" — ——————— _ 

major constituents, while eliminating the need for viscosity A B c D E F 

modifiers, for stabilizers or for blowing. It is also an objec' '"' " % % % 



of this invention to provide a low cost, relatively light l. Water 18.9 25.9 373 3 25.9 24.9 24.9 

weight structural article comprised principally of a coating 2. Acrylic Latex 6.0 6.0 6.42 6.0 6.0 6.0 

having a low binder content and a high filler content. It is a gg 3 - Ply Ash 75.0 34.0 — 40.0 — 20.0 

further object of this invention to provide a relatively light - Ca . c ° 3 . - 34.0 - — 40.0 20.0 
weight, low cost coating which coats a substrate without 
bleeding through the substrate. 



56.14 



SUMMARY OF THE INVENTION 



100% 100% 100% 100% 100% 100% 



In accordance with the invention, a structural article is The microspheres were a 50/50 ratio of 3M's W1012 
made by coating a substrate having an ionic charge with a microspheres and 3M's smaller diameter G200 micro- 
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spheres. Although the table shows possible combinations of available from e.g. Laurel Industries and/or a coloring dye 

calcium carbonate, fly ash and ceramic microspheres in the such as T-1133A and iron oxide red pigments, and other 

filler component of the coating, it is believed that any products which can impart specific surface functions. The 

combination of these materials may be employed. Micro-Chek products are available from the Ferrb Corpo- 
The coating is prepared by using a binder material such as s ration °f Walton Hills, Ohio. Byk-375 may be obtained from 

a high performance heat-reactive acrylic latex polymer to Wacker Silicone Corporation of Adrian, Mich, and T-1133A 

bond the filler materials together and to bond the filler to the K ^ bv A* 500 Enterprises Inc. of Allegan, Mich. The 

substrate. Such a binder material is Hycar 2679 acrylic latex additional coatings of, e.g. water repellent material, antifun- 

polymer supplied by B.F. Goodrich Company of Cleveland, gal maie ™}> antibacterial material, etc., may be applied to 

Ohio. It is believed, however, that any linear polymer, linear 25f °S , Sld ? S of structural art"*** otherwise having 

copolymer or branched polymer may be useful in preparing 10 Smtt^TP^ 1°™ " " f bstraU \ For 

the^oating. Possible binder materials include butyl mbber Tffi* £™P™ m g ? ubstrate * f° ated ° n 

ls- 0 SB s R Bs at i? T:i ta i poI r inyl aI ? oho1 

emulsion, SBS latex water based polyurethane emulsions other side ^ an ^^dal agent. 

and elastomers, vinyl chloride copolymers, mtnle rubbers Applicant's invention also involves a method for making 

and polyvinyl acetate copolymer. « a ^ ^ ^ of m J m ^£ 

In a preferred embodiment (Examples III, V and VBI strate having an ionic charge with a coating having essen- 

below), the coating comprises nearly 85% by weight of the tially the same ionic charge. The coating consists essentially 

structural article. In that coating, approximately from 84% to of a filler material and a binder material. In one embodiment, 

96% by weight is filler and the remainder is the acrylic latex the coating is prepared by mixing the filler material and the 
binder. The filler is approximately 50% fly ash and 50% 20 binder material until the ionic charge of the mixed materials 

calcium carbonate. The substrate comprises about 15% by changes such as to increase the viscosity of the coating. In 

weight of the structural article. Glass fibers comprise ^ preferred embodiment, the substrate is anionic and the 

approximately 12% by weight of the article and a binder coating is essentially anionic even though the cationic nature 

material comprises about 3% by weight of the article. The of me coating increases during the aforementioned mixing, 

binder which bonds together the glass fibers is from 99% to 25 DETAILED DESCRIPTION 

75% (preferably 98% to 94%) by weight urea formaldehyde c tr ,,^„„i , *u .- L • 

and from 1% to 25% (preferably 2% to 6%) by weight m S ,2l» ".h ? bv . coatID g a substrate having 

standard acrvlic latex ?n amomc charge with a coating having essentially the same 

sianaara acrync latex ionic charge. Any suitable reinforcement material capable of 

The substrate may be coated by air spraying, dip coating, withstanding processing temperatures may be employed as 

kmie coating, roll coating or film application such as 30 a substrate in accordance with the invention. Examples 

lamination/heat pressmg. The coating may be bonded to the include, inter alia, glass, fiberglass, ceramics, graphite 

substrate by chemical bonding, mechanical bonding and/or (carbon), PBI (polybenzimidazole), PTFE, polyaramides, 

thermal bonding. Mechanical bonding is achieved by force such as KEVLAR and NOMEX, metals including metal 

feeding the coating onto the substrate with a knife. wire or mesh, polyolefins such as TYVEK, polyesters such 

Structural articles made in accordance with this invention as DACRON or REEMAY, polyamides, polyimides, ther- 
may be of any shape and may be used in any of a variety of 35 neoplastics such as KYNAR and TEFZEL, polyether 
products including roofing shingles, structural laminate fac- sulfones, polyether imide, polyether ketones, novoloid phe- 
ing sheets, building air duct liners, roofing underlayment (or nohc ? bers sucb 35 KYN OL, cotton, asbestos and other 
roofing felt), underlayment for organic shingles to provide na . tural 35 we " svnthetic ®*is. The substrate may corn- 
Class "A" U.L rating, built up roofing materials, roll P ?T . ayam ' m *™ at > monofilament or other fibrous mate- 
roofing, modified roll products, filter media (including auto- « ^L^^fJ^^u "? * °- r WOV f ' 
motive filters), automotive hood liners, head liners, fire ' T ^' ^f' T\ ^ , p0ly - 

m shape. The substrate is coated on one side or both sides in combination with one another. The acrylics may be 

depending on the intended application. For instance, if one DYNEL, ACRILAN and/or ORLON. RHOPLEX AC-22 

side of the substrate is coated with the filler/binder coating, 45 and RHOPLEX AC-507 are acrylic resins sold by Rohm and 

the other surface can be coated with conventional roofing Haas which may also be used. The cellulosic fibers may be 

asphalt, modified asphalts and non-asphaltic coatings, and natural cellulose such as wood pulp, newsprint, Kraft pulp 

the article can then be topped with roofing granules. It is and cotton and/or chemically processed cellulose such as 

believed that such roofing material could be lighter in rayon and/or lyocell. 

weight, offer better fire resistance and better performance 50 The fly ash referred to in the examples was obtained from 

characteristics (such as cold weather flexibility, dimensional jtm Industries, Inc. of Martin Lake and Jewett, Tex. and 

stability and strength) than prior art roofing materials. had a particle size ^ that less man om% remained on an 

Additionally, the structural article may be coated with a agitated 0.1 inchxO.l inch screen. The ceramic microspheres 

water repellent material. Two such water repellent materials were manufactured by Zeelan Industries of 3M Center 

are Aurapel 330R and Aurapel 391 available from the SJ Bldg., 220-8E-04, St. Paul, Minn. 55144-1000. Calcium 

Auralux Corporation of Norwich, Conn. It is believed that carbonate was obtained from Franklin Industrial Minerals of 

wax emulsions, oil emulsions, silicone emulsions, polyolefin 612 Tenth Avenue North, Nashville, Tenn. 37203. Black 

emulsions and surfonyls as well as other similar performing colorant or pigment used in various of the articles of the 

products may also be suitable water repellent materials. examples was T-113A sold by Abco Inc 

S^n 5 ^ 31 iD I acco . r r , dance l , with the 60 Foamed structural articles made L accordance with the 
invention may be coated with an algaecide such as zinc 60 present may ^ made b of ^ 
powder copper oxide powder or Oie herbicides Atrazine me thods for making foamed compositions such as, Z 
available from e.g. Ribehn Industries or Dmron available examp ie, aeration § y mec hanical mixing and the othe 
from e^ Olin Corporation, an antifungal material such as techniques described in U.S. Pat. No. 5,110,839. 
Micro-Chek IIP, an antibacterial material such as Micro- 
Chek ll-S-160, a surface friction agent such as Byk-375, a 65 EXAMPLE I 
flame retardant material such as ATH (aluminum trihydrate) To reduce the weight and cost of coated structural articles, 
available from e.g. Akzo Chemicals and antimony oxide the applicant formulated the coating using three ingredients: 
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water, BF Goodrich acrylic latex Hycar 2679 and JTM Alsil Whether slowly or rapidly mixed, the coatings of the 

04TR fly ash filler. The amounts of the three constituents present invention may be applied to the substrates in rela- 

were as follows: 19% water, 6% Hycar 2679, 74% JTM fly tively uniform thin coats because the like charges among the 

ash. Dye and defoaming agent made up 1% of the fonnu- filler and acrylic latex elements in the coating repel one 

lation. Generally, the coating may be produced by combin- 5 another. Thus, it is believed that the ionic charge repulsion 

ing 50% to 80% fly ash filler, 1% to 25% acrylic latex binder, characteristic which prevents the coating from bleeding 

15% to 25% water and minor amounts of dye and defoaming through the mat also enables the application on the mat of a 

agent as needed. The defoaming agent was Drew Plus Y-250 relatively uniform thin film coating. In instances where, due 

sold by Drews Industrial Division of Boonton, NJ. The to price, supply or other considerations, the filler material to 

materials were mixed in a reaction or mixing kettle for 45 be employed has an ionic charge which is essentially the 

minutes. JTM fly ash filler comprised a much higher per- opposite of the charge of the substrate, modifiers are avail- 

centage of the coating than the 40-45% by weight filler able to coat the filler material so that ultimately the coating 

which is the industry standard. Moreover, the binder content and substrate of the article have essentially the same ionic 

was lower than amounts usually found in such coating charge. It is believed that viscosity modifiers could serve 

formulations. such a purpose. 

The coating was used to coat a fiberglass mat on one side. 15 

The mat was manufactured by Elk Corporation of Ennis, EXAMPLE II 

Tex. and had a basis weight in the range of 1.4 lb./sq. to 2.0 Water> H 2579 a lic latex and m Alsil-04TR fly 

lbTsq The mat had ji porosity ir . the range of 800 to 1,000 ^ were combined in the same amounts as noted in 

cfm. Heretofore, when such highly porous mats have been Examp i e j However, in accordance with another embodi- 

coated on one side only, it was expected that the coating 20 ment of the mventioll( materials were mixed for a lo 

would bleed through to the other side. In accordance with period) 7 hourS) ^ ^ ^ reaction/mixing vessel with a 

the present mvention however, the novel coating coated the paddle mixer . c^g had a of about 40 m 

surface of the fiberglass mat very well and did not bleed ^ Th e was men appUe d to the same type of mat 

through to the other side of the mat. The coated article was ^ the same technique ^ rccited in Examp i e L ^ tensile 

durable and flexible and did not crack on bending. Typical 25 a nd tear strengths of the coated article were the same as in 

tensile strength measurements were as follows: machine Example I. The viscosity of the materials increased during 

direction 156 lbs.; cross direction 57 lbs.; average 107 lbs. mixing in both Examp i es r and n . However, relatively rapid 

Typical tear strength measurements were as follows: mixing such ^ in Example I results in the production of 

machine du-ection 151 grams; cross direction 306 grams; foam which was observed m on i y small amounts in Example 

average 229 grams. ^ n wn i cn was m jxed more slowly. Accordingly, a defoaming 

The coated article was hand brushed with adhesive to agent is added when the materials are mixed rapidly 
determine if there was bleed through to the other side of the The mvention ides a ^ which fa ^ fa 
artic e. No bleed through was observed. Further, the coated natufe and fc enough to ^ rolled 3^ 
article was soaked in unleaded gasoline for 48 hours and no nQ si of cradd etc ^ J^, febric faas a * KB J^$ 
change m the physical state of the artide was observed. less ^ lfJ adheres well tQ ^ th y ane 
There was no degradation and no reaction. The coated article f isocyanurate toam> ^phaiuc compounds, and gran- 
was also . checked for combustibility. When exposed to flame ules (non-a^phaltic sWngle components) * 
it burned, but when the flame was removed the burning „„ v , ..... 
stopped *" e coate " product may have few pinholes or may have 

Surprisingly, when the coating of the present invention f™ e 5° us and *® a P°^ity of less than 

washed to cSat the fiberglass mat on one side, it did not « "» C f m ™ l f™& ^ » 

bleed through to the other fide even though the coating had Fu ^ 0n * *J hcBWB BA - 2004 ' le " the adhesive dld 

a relatively low viscosity of 700 cp. Although not wishing to n °tW eed t0 °t ner fide. 

be bound by any particular theory, the applicant believes that The coated articles were made water repellent by coaling 

the coating did not bleed through the mat because the wth further addltlve s, Aurapel 330R and Aurapel 391, 

fiberglass mat is anionic and the coating of the present 45 which 0311 be obtained from Auralux Corporation. The 

invention (when wet) includes a combination of water and coating was accomplished by diluting the coating compound 

Hycar 2679 (which together are anionic) and JTM filler Wlth water ^ then ^ coatin g t he Brticles on one side 

(which is also anionic). The addition of the JTM filler to the while thev were bein S coated 00 me other side W standard 

acrylic latex in water results in a repulsion of charges and coatm S techniques which included the use of a doctor blade, 

low viscosity. Although low viscosity is not a desired 50 p ™r to coating with a water repellent coating, the novel 

objective for coating a highly porous mat, the unique char- coating of the present invention can be treated with pigment 

acteristic of the mvention is that the coating does not bleed or d Y e or M y other suitable coloring means to give color to 

through regardless of the viscosity because the mat is also the structural articles of the invention. For instance, a carbon 

anionic and like charges repel each other just as the north bla ck pigment (0.5% by weight) was added to the coating 

pole of one magnet repels the north pole of another mag- composition of the Examples to give color texture to the 

netic. 55 finished coating on the fiberglass mat. 

If desired, however, the viscosity of the coating can be Besides water repellent treatment, the structural articles of 
increased through mixing. It is believed that JTM Alsil- the present invention can be coated with antifungal, anti- 
04TR fly ash filler is approximately 90% to 95% bacterial and surface friction agents, an algaecide and/or a 
aluminosilicate, which is unaffected by water, but in acidic flame retardant material by mixing with the coating con- 
solution undergoes hydrolysis. The water and latex solution 60 stituents prior to coating the substrate or by spraying on the 
to which JTM fly ash filler was added is acidic in nature and, partly finished articles at some point in the processing, e.g. 
on prolonged mixing, there is some hydrolyzation of the between drying and curing. 

aluminosilicate thereby increasing the viscosity of the coat- Coating of the fiberglass substrates was accomplished by 

ing. The longer or the more rapidly the coating is mixed, the the applicant using a hand-held coater which can be obtained 

higher the viscosity. However, the coating still maintains an 65 from the Gardner Company, but any conventional method, 

essentially anionic charge and thus there is still repelling of such as spraying, dipping and flow coating from aqueous or 

charges between the coating and the substrate. solvent dispersion, calendering, laminating and the like, 



5,965,257 

7 8 

followed by drying and baking, may be employed to coat the was observed. The coating was very fluid (viscosity=2,000 

substrate as is well known in the art. Best coating results cp) and compound density was about 13 lbs./gallon. The 

were observed using a Gardner profile 10 blade. After fiberglass mat described in Examples I and II was coated 

coating, the samples were placed in an oven at approxi- using a blade and no bleed through was observed, 
mately 400° for about 2.0 minutes to achieve drying and 5 

curing. Additionally, the coating may be separately formed EXAMPLE V 
as a film of one or more layers for subsequent combination 

with the substrate. The fiberglass mat described in Examples I and II was 

Hycar 2679 acrylic latex polymer has a low Brookfield ?h ^nf* ?f * %l 

viscosity of 100 CP. The low viscosity makes the polymer 10 eX ^ pt ^ V ^A 5 ^ W3S ? plaCed ^ 

easily miscible with water and filler. This heat reactive 10 ^alaum c^bonate^ Two rolls of fiberglass mat were coated 

acrylic polymer is compatible with all fillers due to its °Z h*" f r ^ T% T^' °% 

anionic charge. Products made with coatings which include " eed through °f mating was noticed on the other side of 

the polymer are flexible at extreme high aS low tempera- ^^S^^^^S^^. 



tures because the polymer has a glass transition temperature ... ...... ,. c , 

(j \ of -3° C 15 sltlon - Utilization of a low viscosity coating enabled 1 

„ ' . , . . „.,,,. reduction in basis weight of the final product from 10.5 

Hycar 2679 polymer emulsion contains a colloidal dis- lbs./sq. to 8.5 Ibs./sq. 

persion of polymer and copolymers in water, emulsifiers, 

such as synthetic soap (sometimes known as surface active EXAMPLE VI 
agents or surfactants) and other ingredients such as buffers 

and protective colloids. These ingredients enable the poly- 20 The fiberglass mat of Examples I and II was coated on 

mer to be compatible with a wide variety of fillers. Without both sides using the coating formulation of Example IV. The 

being bound to any particular theory, it is believed that top of the fabric was coated using a straight edge blade while 

Hycar 2679, with its thixotropic characteristics, enhances the bottom of the fabric was kiss coated using a large steel 

the viscosity of most fillers. roller which picked up the coating from a tank and coated 

In order to increase the pot life and lower the viscosity of 25 4(5 bottom of the fabric. The coating in the tank had been 

the coating compositions of Examples I and II and to diluted bv "^creasing the water composition 10% to lower 

decrease the basis weight and increase the coefficient of the viscosity to facilitate kiss coating, 

friction of the finished coated product, calcium carbonate byavtpt b vit 

was incorporated into the formulation in a ratio of 50:50 and tAAMrLb VII 

25:75 to JTM fly ash filler. Calcium carbonate is produced 30 Ceramic microspheres were incorporated in the filler 

by crushing limestone. During this crushing process, trace component of the coating together with JTM fly ash and 

amounts of iron and aluminum which come off of the calcium carbonate to produce one sided and two sided 

grinding apparatus provide an ionic charge to the calcium coated products as indicated in Table I above. Microspheres 

carbonate, permitting it to substitute for some or all of the fly offer a variety of inherent advantages over filler materials 

ash in the coating. The calcium carbonate can be 100% of 35 having irregularly shaped particles such as JTM fly ash and 

the filler component if an appropriate ionic charge is present calcium carbonate. Advantages include improved flow, low 

or if an appropriate ionic material is added (either instance viscosity even when the coating has a high filler content, 

being referenced herein as "charged calcium carbonate"). hardness and abrasion resistance and low dielectric constant. 

Suitable ionic materials include Alcosperse 149 which may Utilization of ceramic microspheres enhances one of the 

be obtained from Alco Chemical Division of National Starch ^ most important physical properties of the finished coated 

and Chemicals of Chattanooga, Tenn., Aerosol 18 which product— thermal insulation. Accordingly, use of ceramic 

may be obtained from American Cyanamid in West microspheres in the coating of the product will enable facer 

Patterson, N.J., ammonium stearate and ammonium manufacturers to use less foam while achieving the same 

hydroxide, both of which may be obtained from Henkel of Class A fire rating. Ceramic microspheres also bond ioni- 

Ambler, Pa. Calcium carbonate is more stable in water when cally to water and the Hycar 2679 acrylic latex and require 

compared to JTM fly ash and does not undergo hydrolysis in 45 n o additive to build up viscosity, 
acidic media created by the Hycar acrylic latex and the 

water. Calcium carbonate has a larger particle size than JTM EXAMPLE VIII 
fly ash. The mixture of small and large size particles makes 

the surface of the coated product rough and increases the 11 * believed that a preferred embodiment is prepared by 

coefficient of friction. 50 combining constituents in the following amounts: 29% 

water, 6% Hycar 2679 acrylic latex, 31.25% JTM fly ash, 

EXAMPLE III 31.25% calcium carbonate, 0.5% Aurapel 330R and 2.0% 

„„..-„ . , . , SBR rubber which was obtained from Ultra Pave, a dis- 

When the filler component in the coating was 50% JTM of Goodyear Tire and Rubber Co. of Cleveland, 

fly ash and 50% calcium carbonate the coating was very 0 hio. Alternative suitable SBR rubbers include UP1156, 

fluid (viscosity=272 cp. to 388 cp) and had a pot life of 6 to 55 up70 ^ up72> ^ q[ ^ obtaine(J from mtra 

8 hours. The coated product had a porosity of 3.5 cfm. Pave . A cross hiking agent, such as B720 obtained from 

EXAMPLE IV Texpar of Waukesha, Wis. may be added to cross link the 
acrylic latex and the SBR rubber. Zinc oxide may also be 

A coating formulation was prepared wherein the filler employed as a cross linking agent, 

component comprised 25% calcium carbonate and 75% 60 The inventive coatings described in the foregoing 

JTM fly ash. First, 221.59 lbs. of calcium carbonate were examples did not bleed through to the other side of the 

added to 342.81 lbs. of water forming a solution. The Hycar fiberglass mats even when the viscosity of the coating 

latex was added and 4 inches to 6 inches of foam were composition was very low and the fiberglass mat utilized 

generated. 664.76 lbs. of fly ash were then added and most was highly porous. JTM fly ash contains aluminum, silicon, 

of the foam was eliminated. 1.3 lbs. of defoamer were then 65 calcium, magnesium and silicon dioxide. All of these ingre- 

added and the remaining foam was eliminated. The coating dients are cationic in nature and show a great affinity toward 

was mixed for about 15 minutes until a thixotropic effect the anionic charge of the Hycar acrylic latex polymer. This 
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affinity of opposite charges results in high viscosity of the 3. A structural article according to claim 2 wherein said 

coating compound. Fly ash is inert in water, but it hydro- substrate is planar and is coated on one side with said 

lyzes in acidic media. Hycar 2679 latex is acidic in nature, coating, 

having a pH of 3.7. This latex hydrolyzes the JTM fly ash 4. A structural article a 

and this hydrolysis results in ever increasing viscosity of the 5 substrate is planar and is 

composition over time. JTM fly ash also absorbs water over coating. 

time and this water absorption further increases the compo- ?; Astructural article according to claims 1 3 or 4 wherein 

sition's viscosity. After about 3 hours, the viscosity of the said article further includes on one or both sides a water 

composition .has been raised I to such an extent that the ^^J^article according to claims 1,3 or 4 wherein 

addition of water is required to properly adjust it. M ^ Qe Qr ^ skJes aQ ^ 

To increase the pot life of the coating composition, JTM fungal material, 
fly ash was replaced in part with calcium carbonate filler. 7. Astructural article according to claims 1, 3 or 4 wherein 
The calcium carbonate not only reduced the composition's said article further includes on one or both sides an anti- 
viscosity, it also lowered the basis weight of the finished bacterial material. 

coated product Further, while calcium carbonate has some 8. Astructural article according to claims 1, 3 or 4 wherein 

affinity toward the Hycar acrylic latex, it has much less said article further includes on one or both sides a surface 

affinity than JTM fly ash. The aluminum and iron impurities friction agent. 

in calcium carbonate, which result from the crushing of 9. A structural article according to claims 1,3 or 4 wherein 

limestone by metal rods, are cationic in nature and cause the said article further includes on one or both sides a flame 

affinity of the calcium carbonate for the Hycar latex. retardant material. 

However, the metal impurities in the calcium carbonate 20 10. A structural article according to claims 1, 3 or 4 

weigh far less than JTM filler particles. Utilization of wherein said article further includes on one or both sides an 

calcium carbonate filler blends as 100% of the filler com- algaecide 1 * a 

„ „, „ „ „ .. ,,„„<: . . ,. ... t^t,. fl 11. A structural article according to claims 1, 3 or 4 

ash prolongs the pot hfe of the coating composition. JTM fly n A stmctural article accordin ^ to claims 2 , 3 or 4 

ash particles are more un^orm and smaUer in size when 25 wherein aid substrate is bonded together by a binder 

compared to calcium carbonate filler particles. Accordingly, material essentiaUy of urea S fonna l d ehyde and 

products having a coating composition which mcludes only acrylic latex 

JTM fly ash as filler have a smoother surface than products £ A structural article ^ a coati consisting 

which are coated with a composition which includes calcium essentially of a Mel material and a binder m ^ tial wherei ^ 

carbonate Moreover, products including calcum carbonate M sai / ardcIe fa from lfJ% , 0 25% b we ; ht ^ fibers 

ate as a filler component m the coating have a reduced final ' } & & 

basis weight because fewer of the larger calcium carbonate m 

particles are required to block the porous fiberglass mat. b ) sald coating is from 84% to 96% filler selected from the 

Utilization of ceramic microspheres as a filler component P°«P .consisting of fly ash charged calcium carbonate, 

in the coating also enhances the pot life of the coating „ <™ lc microspheres and mixtures thereof and from 

compound. Ceramic microspheres do not absorb water, but 16% t0 4 % acrvllc latex blnder material. 

bond with water and the Hycar acrylic latex with weak 14. A structural article according to claim 13 wherein said 

hydrogen bonding and this bonding phenomena results in a coating further includes SBR rubber. 

thixotropic effect which results in the desired viscosity for ls - Astructural article according to claim 14 wherein said 

long pot life, composition stability, improved flow and ease acrylic latex binder and said rubber are cross linked. 

of mixing. 40 Astructural article according to claim 15 wherein said 

it u„ „„^„«.. a t u.t ,u„ „u„™ „„„ i„ „„ glass fibers are bonded together by a mixture of from 99% 

It should be understood that the above examples are * % formaldehy | e and { mm 1% to 2 5% acrylic 

illustrative, and that compositions other than those described ' ' 

above can be used while utilizing the principals underlying 

the present invention. For example, other sources of filler as 

substrates, as described above. , . . . . . , . . , 

What is claimed is- material together and to the substrate. 

1 A , . t i • • u . . u • cr, 18. A method according to claim 16 wherein 

1. A structural article comprising a substrate having an 50 ... ... . . • ■ c „ 

ionic charge coated with a coating having essentially the a ) s"d coating is prepared by mixing the fifier material 

same ionic charge wherein said coating consists essentially 311(1 me bmder matenal unUl viscosity of the coating 

of a filler material and a binder material and wherein said increases; and 

binder material bonds the filler material together and to the b) the substrate is then coated with the more viscous 

substrate and wherein said coatings does not bleed through 55 coating. 

said substrate. 19. Astructural article according to claim 14 wherein said 

2. A structural article according to claim 1 wherein said article is roofing underlayment and wherein said filler is 
substrate is fiberglass, said filler is selected from the group charged calcium carbonate. 

consisting of fly ash, calcium carbonate, ceramic micro- 
spheres and mixtures thereof and said binder is acrylic latex. ***** 



latex. 

17. A method for making a structural article comprising 
the steps of coating a substrate having an ionic charge with 
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